Electrophysiological changes of HSV-1-infected dorsal root ganglia neurons in culture.
Dissociated rat dorsal root ganglion cultures were infected with herpes simplex virus type 1 and studied electrophysiologically throughout the course of infection. Alterations in the electrical parameters of the action potentials of these neurons occurred as early as 4 hours post infection. The maximum rate of rise, spike amplitude, and overshoot were decreased, and the full width at half maximum and resting membrane potential were increased. At 6 hours post infection there is a movement back to normal values for these parameters. This reversal is transient, however, and the types of alterations seen at 4 hours post infection are more pronounced at 12 hours post infection. The first morphological alterations occur at 16 hours post infection, at which time less than 50% of the neurons impaled produced action potentials. Application of cyclohexamide to inhibit protein synthesis 1 hour post infection prevented electrophysiological changes normally seen at 4 hours and 6 hours post infection. It is concluded that the sodium conductance is specifically reduced by acute HSV infection, and that this reduction is attributed to viral specific or modified host cell protein synthesis.